Xanthogranulomatous gastritis (XGG) presenting as a subepithelial tumor (SET) is a very rare entity. We report a case of SET-like XGG diagnosed and treated with endoscopic resection. A 55-year-old female patient was initially referred with a 1.5-cm SET located at the anterior wall of the middle antrum. Endoscopic ultrasound examination revealed submucosal invasion without any perigastric lymph node enlargement. Endoscopic resection was performed for an accurate diagnosis and treatment, and the lesion was diagnosed histopathologically as XGG. At the 18-month follow-up after endoscopic resection, there was no evidence of XGG recurrence. SET-like XGG is very rare and the diagnosis is a preoperative challenge. However, inflammatory tumors should be con- 
INTRODUCTION
Xanthogranuloma is found frequently in gallbladder or kidney, and is rarely reported in other organs. 1, 2 The presence of xanthogranuloma has been reported in stomach, colon, pancreas, and uterus. In the case of stomach, reports of xanthogranulomatous gastritis (XGG), which is a type of subepithelial tumor (SET), are available internationally. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The XGG, is misdiagnosed as an advanced gastric cancer or gastrointestinal stromal tumor (GIST), and is diagnosed after partial or total gastric resection. [3] [4] [5] [6] 9, 11, 12, 14 The incidence or fatality rate of XGG is unknown, and no optimal treatment has been found. 14 No reported diagnoses of XGG or endoscopic treatment are available in the English-language literature. Histopathologically, xanthogranuloma is characterized by numerous fibroses, abundance of foamy cells, and Touton giant cells mixed with acute or chronic inflammatory cells. 13 Although the etiology is unclear, hypotheses include lipid transport defects, immunological dysfunction, and decreased clearance after infection with low-virulence pathogens, lymphatic obstruction, and so forth. 15 In Korea, XGG presenting as a SET has never been reported. To the best of our knowledge, no reports of XGG presenting as a SET treated endoscopically are available in the English-language literature. We report a case of XGG presenting as a SET that was diagnosed and treated endoscopically.
CASE REPORT
A SET was found in the stomach of a 56-year-old female during her health examination, and was referred for further examination and treatment. The patient had no gastrointestinal symptoms. The patient was diagnosed with hypertension two years ago, and has been treated with medications. The patient had no history of alcoholism or smoking. On initial diagnostic endoscopy, a protruded mass, measuring 1.5 cm in diameter, was found in the anterior wall of middle antrum (Fig. 1A) . The lesion could not exclude epithelial lesion due to yellowish white and mild depression on mucosal surface. But, the mass was very hard and the result of biopsy indicated a hyperplastic polyp. Moreover, considering the shape and mobility of the tumor, it was thought a SET. In endoscopic ultrasonography (EUS) conducted in the outpatient clinic, the depth of invasion involved the third submucosal layer, and no perigastric lymph node enlargement was found (Fig. 1B) . Endoscopic resection was used to determine if the mass was a leiomyoma, carcinoid tumor, or malignant tumor.
At the time of the visit, the vital signs were stable: blood pressure 100/60 mmHg, heart rate 75 beats per minute, respiratory rate 20 breaths per minute, and body temperature 36. Since no invasion through perigastric lymph node was confirmed by the EUS, the endoscopic resection was conducted without abdominal computed tomography (CT) (Fig. 1C) .
The resected tissue measured 1.6×1.4×1.3 cm, with a 0.3 cm depressed lesion at the central portion (Fig. 1D ). Hematoxylin-eosin staining revealed a mucosal and sub- AGC, advanced gastric cancer; TG, total gastrectomy; -, none; ND, not described; PR, partial resection; DG, distal gastrectomy; XGC, xanthogranulomatous cholecystitis; STG, subtotal gastrectomy; SET, subepithelial tumor; S, splenectomy; DP, distal pancreatectomy; GU, gastric ulcer; GIST, gastrointestinal stromal tumor; EGC, early gastric cancer; ESD, endoscopic submucosal dissection. mucosal lesion (Fig. 2A) . The lesion contained numerous fibroid tissues, reticulohistiocytosis, Touton giant cells, and foamy cells, with no sign of tumor invasion in the resected cross-section (Fig. 2B) .
The patient was discharged 3 days later without complications. In a follow-up endoscopy 6 months later, an ulcer scar that stemmed from the endoscopic resection was found on the anterior wall of the middle antrum (Fig.  1E) . To evaluate the recurrence, a forceps biopsy was conducted. The histological finding indicated regenerative mucosa. Considering the association between xanthoma and Helicobacter pylori, a rapid urease test was performed. The rapid urease test result was positive, and a standard-dose triple therapy was performed. Urea breath test 2 months later showed successful eradication, and endoscopy was conducted one year later (Fig. 1F) . Forceps biopsy of the endoscopic resection scar confirmed regenerative mucosa. The patient is currently on trace as an outpatient, without recurrence.
DISCUSSION
We compared the present case with other previously reported cases ( 13 Trace history involving 7 patients for more than 1 year showed no recurrence.
5,8,11-14
The pathogenesis of xanthogranulomatous inflammation (XGI) is yet to be elucidated. XGI is a rare inflammatory response, and occurs in the gallbladder and kidney. In the case of XGC, it is hypothesized that extravasation of bile is triggered by the destruction of Rokitansky-Aschoff sinus, which then induces phagocytosis and histiocyte accumulation that eventually results in XGC. 1 On the other hand, xanthogranulomatous pylelonephritis (XGP) has been attributed to urinary tract infection by Escherichia coli and obstruction. 2 The pathogenesis of gastric XGI has been hypothesized to involve a continued backflow of bile infiltrating the submucosa via damaged gastric mucosa. 1, 5 However, the reverse flow of bile was not clearly detected in patients with XGG in the English-language literature. Another hypothesis suggested a microbial infection. However, only a single case involved infection (actinomycosis). 13 While studies may associate the occurrence of xanthoma with Helicobacter infection, 16 additional investigations are needed since Helicobacter test was positive in only two XGG cases including the present case. The third hypothesis associates XGG with malignant tumor. Until now, only two cases of XGG were found along with EGC.
9,11
Since only a few cases involved XGG, additional investigations are needed to establish its relationship with malignant tumor. Other hypotheses suggest defective lipid transport, or lymphatic closure as well as immune dysfunction. 15 While the features of XGI in XGC and XGP is the invasion into the local tissue, the invasiveness of XGG is not clearly known, because there are not many XGG cases. In the case of XGG, which accompanied bleeding or severe abdominal pain, were reported with the invasiveness of local tissue. [11] [12] [13] [14] However, the invasiveness of XGG in asymptomatic patients has not been reported. In addition, while previous cases confirmed the invasion of the subserosal layer through surgery, the present case did not confirm that the invasion beyond the submucosa, since endoscopic resection was performed.
The XGG with a form of SET is very difficult to diagnose prior to surgical treatment. Endoscopically, SET-like XGG is accompanied with ulcer, and CT sometimes suggests malignancy if accompanying peripheral lymph node enlargement is seen. Further, in positron emission tomography CT, the XGG showed increased fludeoxyglucose uptake, which can easily be mistaken as a gastric cancer or GIST. 12 Hence, the diagnosis of most XGG patients reported in the English-literature was modified following partial or total gastrectomy. It is therefore, important to consider possible differential diagnosis of inflammatory tumors such as XGG as well as malignant tumors, when a gastric SET is found. When hypoechoic lesions originating from the submucosal layer are observed in SET lesions, GIST, leiomyoma, carcinoid tumor, or lymphoma should be considered. GIST is usually seen as a hypoechoic oval shape lesion or lobulated pedunculated lesion originating from the 4th layer. If the diameter of the lesion is more than 3 cm on EUS, or when irregular margin, disruption of EUS layer, or perigastric lymph node enlargement are shown, a malignant alteration should be considered. Neuroendocrine tumors arise from the deep mucosa and invade the submucosa layer. Endoscopic findings might indicate this as a solid, superficial SET covered with normal mucosa and slightly yellowish coloration. In metastatic tumors, multiple nodules of varying size with central ulceration are found and EUS shows hypoechoic lesions in any of the above layers. 17 In addition, as in this case, if erosive or ulcerative changes at the SET are accompanied and the EUS shows hypoechoic lesions originating from the deep mucosal and submucosal layer, although rare, XGG should also be considered. Endoscopic resection of these lesions has been reported to be safe if the lesion is less than 2 cm in diameter and does not invade the proper muscle layer.
In addition, in the case of XGG, no neovascularization or tumor staining was found in angiography, in contrast to typical malignant tumors. 12 However, only a single case was detected using angiography. According to a study conducted in Sweden, the prevalence of SETs in endoscopy is 0.36%, while in Korea it was relatively high at 1.7%. 18 The SETs found were GIST, leiomyoma, lipoma, carcinoid tumor, granular cell tumor, ectopic pancreas, cyst, and so forth. According to the study, the incidence increased in older females. 18 The diagnosis was supported by the size, depth, and variation in SET pattern, using EUS and either bite-on-bite biopsy or deep biopsy. If the tumor is located mainly on the lamina propria, a bite-on-bite method can be adopted to obtain the SET tissue. However, there is a limitation in that the rate of successful diagnosis is only 14% to 42%. GIST or leiomyoma is an indication for EUS-induced tissue biopsy, and the diagnostic accuracy is about 50∼70%. Patients with SET exceeding 2 cm in size can manifestate SET-related symptoms, or reveal potential for malignancy endoscopically or on EUS. The mainstay of treatment so far has been surgery. However, endoscopic resection of these lesions has been reported to be safe if the lesion is less than 2.5 cm in diameter and does not invade the proper muscle layer. 19 And comparison of the surgical outcome with endoscopic submucosal dissection (ESD), assuming a SET size less than 4 cm, revealed no significant differences in recurrence for the trace period longer than 30 months, although the ESD showed a lower rate of R0 resection. 20 Therefore, endoscopic resection can be considered as an acceptable tool for SET diagnosis and treatment. The present case report is the first in the world reporting the diagnosis and treatment of SET-type XGG via EUS and endoscopic resection. Although the trace period in this patient was only 18 months, which is relatively short, no recurrence has been reported to date. The prevalence of SETs in Korea is high, compared to Europe, and expected to increase in the future due to aging population. While few cases of XGG with a form of SET have been reported in the literature based on EUS-guided fine needle aspiration or deep biopsy, it is desirable to monitor the cases with endoscopic resection. Further, a diagnosis of XGG in frozen biopsy during surgical treatment should lead to a reduction in surgery to diminish the risk of postsurgical complications.
